Friction Stir Welding on the External Tank 



^ <D 
O £ 
5 > 3 


.£ 

" 0-0 

is 8a 

g* ii 

0 (1) o T “ 

iv m 


v (0 

C CD 
(0 


</> 

0 ) 

— CD 



06/14/2001 


Friction Stir Welding on the External Tank 

Friction Stir Welding - Presentation Overview 



Implementation Status 



Friction Stir Welding on the External Tank 

Objective 

Increase the Safety, Reliability, & Producibility of the ET by 









Friction Stir Welding on the External Tank 

Today’s Fusion Tooling 



Vertical VPPA welding of LH2 Horizontal SPA welding of LH2 

Barrel 1 and L02 Barrel Barrels 2,3 & 4 


Friction Stir Welding on the External Tank 

Tomorrow’s FSW Tooling 

Mechanical 






Automatic Seam Tracking 

Touch Screen Operation 

Process Data Acquisition and Archival 



Friction Stir Welding on the External Tank 

FSW Tooling 
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Fabrication in work 


Friction Stir Welding on the External Tank 

Production Tooling 
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Friction Stir Welding on the External Tank 

Trainer 
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Friction Stir Welding on the External Tank 

Weld Head 
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Friction Stir Welding on the External Tank 

Force Balance - Spindle 

Active Force Balance System ■ Firestone AirStroke Cylinder, 



Force balance system transfers loads and associated deflections to 
a secondary structure , minimizing process-critical deflections while 
meeting stringent requirements for maximum flow lo^d. 






Friction Stir Welding on the External Tank 

Force Balance - Clamping System 
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Coupling In-line Loadcell 





Separate pin and shoulder components provide adjustable 
pin length required for conducting taper thickness welds. 





Friction Stir Welding on the External Tank 

Control System 













Friction Stir Welding on the External Tank 

Control System 

• PLC based tool control; Galil based motion control for the welder 
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centerline ( Laser sensors ). 

Pre-weld measurement of weld seam centerline (Optical System). 
Pre-weld measurement of weld joint gap (Optical System). 
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during pre-weld scan using laser sensors and optical system 
Control the shoulder load 

Position pin tip based on the anvil map, compliance data and 
the pin measurement system data 



Friction Stir Welding on the External Tank 

Implementation Status 

• Tool Desiqn is Complete and Fabrication Underway 
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